Isolated left ventricular non-compaction is recently described as a rare form of cardiomyopathy that is associated with a heart failure, life threatening cardiac arrhythmia and thromboembolic complications. The diagnosis is based on echocardiography demonstration of spongy myocardium. Here we report a case of 74 years old female patient diagnosed as an isolated left ventricular non-compaction with congestive heart failure, intramural thrombus and hypertension. There is no specific treatment for LVNC; therapeutic measures are directed towards the patient's symptom (heart failure, arrhythmia and thrombotic events) and consideration of an implantable cardioverter defibrillator and cardiac transplantation.
Introduction
Left ventricle non-compaction (LVNC) is a recently described cardiomyopathy which is often familial and autosomal dominant and characterized by presence of excessively prominent trabeculations and deep intertrabecular recesses [1] [2] .
Both familial and sporadic forms of non-compaction have been described, the prevalence being estimated to be between 0.01% -0.27% [3] . LVNC was recently suggested to represent the third most commonly diagnosed cardiomyopathy [4] and included in the 2006 classification of cardiomyopathy as a genetic cardi- gressive deterioration in cardiac function such as congestive heart failure seen in 30% -70% of cases, systemic thromboembolic event occurring in 7% -38%, and stroke [4] . Left ventricle systolic dysfunction is due to subendocardial hypoperfusion, microcirculation dysfunctions and diastolic dysfunctions. Cardiac arrhythmias can occur including ventricular and supraventricular tachycardia as well as atrial fibrillation. These disorders can lead to syncope and sudden cardiac death in up to 18% of the patients in observed populations [5] .
LVNC is diagnosed using Doppler echocardiography with the presence of thin (compacted) epicardium with thick, spongy endocardial (non-compacted) surface and numerous prominent hypertrabeculation and multiple intertrabecular recesses perfused from ventricular cavity. A valid diagnosis can be made when the non-compacted to compacted layer ratio is higher than 2 at the end of diastole or at the end of systole [2] . Cardiac Magnetic Resonances Imaging is the best imaging modality for the diagnosis of non-compaction of ventricle and gives detail information regarding the extent of non-compaction and supplemental morphological information [6] .
Case Presentation
A 74 years old female patient with known case of hypertension for 4 years under medications was transferred from local hospital to our hospital in emergency department with chief complain of syncope attack since two week, 3 -5 episodes per day, and she don't know, how long having a fainting attack with one month history of progressive exertional breathlessness and shortness of breath is more several during supine position and in night time. There is no history of smoking and alcohol intake in past. On examination she was in sinus rhythm with pulse rates was 58 beats/minute, blood pressure was 160/70 mm Hg, respiratory rate was 20 times per minute and temperature were 98.8˚F. On local examination, she has bilateral pitting edema and on systemic examination, she has a basal crepations on both sides of the lungs.
On laboratory investigation total Red blood cell counts was 4.8 millions/mm there is normal sinus rhythm with left ventricular hypertrophy (shown in Figure   1 ) Chest X-rays show cardiomegaly with small bilateral pleural effusions (shown in Figure 2 ). Echocardiogram show enlarged and dilated left ventricle (shown in 
Discussion
LVNC is a myocardial disease with genetic basis that may result in heart failure, arrhythmia, thromboembolism, sudden cardiac death and characterized by presence of excessive and prominent trabeculations along with deep recesses that communicate with ventricular cavity [7] (shown in Figure 4 ). There is a male preponderance 56% -82% of total cases and age groups is highly variable, case has been reported in infants as well as in the elderly [8] . LVNC has been reported to account for approximately 9% of all forms of primary childhood cardiomyopathy. In the most recent American heart association classification, LVNC was listed as a primary cardiomyopathy with genetic origin. Adults are known to have severe disease and higher mortality in comparison to children.
LVNC was an isolated finding in 74% cases. Non-compaction ventricular myocardium involved only the left ventricle in 62% of the patients and both ventricles in 38%. LVNC is sometimes associated with other congenital cardiac condition such as atrial septal defects, congenital aortic stenosis and coarctation of the aorta [9] .
The aetiology of left ventricular non-compaction is largely unknown but believed due to disturbance in compaction of myocardium during embryogenesis in fetal life between 5 and 10 weeks of gestation [3] . Left ventricular non-compaction is generally autosomal dominant inheritance. At least nine genes have been reported in patient with LVNC including genes encoding LIM domain binding [12] . protein 3, alpha-dystrobrenin, tafazzin, lamin A/C, β-myosin heavy chain, alpha-cardiac actin, cardiac Troponin T, SCN5A, and tropomyosin I [10] . There is some evidence of an acquired form of LVNC in adults in compensatory response to an impaired myocardium [11] , such cases have been reported in conjunction with other disease like neuromuscular dystrophy.
Ventricular tachyarrhythmias are reported in approximately in 47% patients and sudden cardiac death in all most half of them in adult populations [13] .
Ventricular arrhythmia secondary to left ventricular non compaction is usually resistant to antiarrhythmic drug therapy. Adults are known to have severe disease and higher mortality in comparison to children [14] . Left ventricular systolic dysfunction, rhythm disturbance and presence of blood in the deep intertrabecular recesses contribute to intraventricular thrombus formation [14] .
ECG abnormalities are seen in majority of patient with LVNC, ranging from left ventricular hypertrophy and repolarisation changes to inverted T-waves, non-specific ST changes, AV block and intraventricular conduction abnormalities [2] . Echocardiography remains the reference standard for the diagnosis of Left ventricular non-compaction and echocardiography criteria for diagnosis of isolated left ventricular non-compaction is shown in Table 1 [15] . Cardiac magnetic resonance imaging also used for the diagnosis of LVNC in individual, where image quality at echocardiography is limited. In contrast to echocardiography, with cardiac magnetic resonance imaging the ratio of non-compacted to compacted myocardium should be measured during diastole, a ratio of greater than 2.3:1 confirming pathological trabeculations of the left ventricle and Cardiac MRI criteria shown in Table 2 [16] . Table 1 . Echocardiography criteria for the diagnosis of isolated LVNC [15] .  A two layered structure of the endomyocardium with a ratio of end-systolic non-compacted endocardial layer to compacted layer of >2.0 in adult or >1.4 in children.
 Absence of other congenital or acquired heart disease, particularly those causing left ventricular outflow obstruction. Table 2 . Cardiac MRI criteria for the diagnosis of isolated LVNC [16] .
Following are the cardiac MRI criteria for the diagnosis of isolated LVNC:
 The ratio of no-compacted myocardium to compacted myocardium must be greater than 2.3:1 during diastole.
 A trabeculations left ventricular mass above 20% of total mass.
Management of LVNC is mainly focus on control of symptom and prevention of complications. Standard treatment of systolic and diastolic heart failure is recommended for patient with LVNC and heart failure. Heart failure is managed by Angiotensin converting enzyme inhibitors or Angiotensin receptors blockers, beta blockers mainly carvedilol, Diuretics and Digoxin. Beta blockers mainly Carvedilol improved left ventricular function, mass and neurohormonal dysfunction [17] . There is a risk of thrombus formation, so give anticoagulation therapy (warfarin or Acenocoumaral) in patient with impaired systolic functions (LVEF < 40%) for the prevention of thromboembolism. Implantable defibrillators are recommended for the primary prevention of sudden cardiac death in patient with severe left ventricular systolic dysfunction. Biventricular pacing is recommended in patient with severe left ventricular systolic dysfunction and symptomatic heart failure [9] . In refractory cases with dilated cardiomyopathy, cardiac transplantation is option of treatment.
In our case, with pharmacological therapy for heart failure, there was marked improvement in patient symptomatic status (New York heart association functional class II) and left ventricular systolic dysfunction was improved (LVEF ≥ 40%). Hence she didn't fulfill the current guidelines for the implantation of cardiac resynchronization therapy (LVEF ≤ 35%, NYHA functional class III or more, optimal tolerated medical therapy and. QRS duration > 120 ms) [18] . Thus she didn't receive biventricular automatic intracardiac defibrillator.
The prognosis of LVNC is poor and larger left ventricular end-systolic diameter at initial presentation, NYHA class III/IV heart failure; chronic atrial fibrillation and presence of left bundle branch block are markers of poor prognosis [1] . About 47% -60% of adults died due to ventricular tachycardia, ventricular fibrillation, stroke and pulmonary edema or undergoes cardiac transplantation within 4 -6 years [1] . LVNC patient should be screened annually with 24 hours electrocardiography recording.
Learning Point
 There is a strong familial occurrence, so all first degree relatives are recommended to have screening with echocardiography.  Despite of being a rare condition, LVNC is being recognised more frequently than before due to increased awareness about its natural history, clinical manifestations and improved modalities of cardiac imaging.  If not recognised early, LVNC can present with fatal arrhythmias, systemic embolism and sudden cardiac death, which can lead to significant morbidity and mortality. It is important to physicians to recognize this condition for successful treatment.
Conclusion
Isolated left ventricular non-compaction is a rare but important form of cardiomyopathy that should not be overlooked in patient presenting with cardiac failures. A high index of suspicion for non-compaction is necessary as the condi-tion may lead to serious heart failure, thromboembolic events, ventricular arrhythmias or sudden cardiac death. Early recognition of non-compaction may give better follow up and management of patient with this condition. A ratio of non-compacted to compacted wall greater than 3 and involvement of three or more segments are signs of poor prognosis. Echocardiography is diagnostic cornerstone. Treatment should direct towards prevention and management of heart failure, ventricular arrhythmia and prevention of thromboembolic events. The long term prognosis of non-compaction is poor.
